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Abstract
A tripodal iminopyrrole provides an environment suited to the encapsulation of water through hydrogen-bonding, and the formation of metal complexes by deprotonation and imine-pyrrole tautomerisation.
Main text
The development of ligands that can define both the primary and significantly, the secondary coordination spheres of metals through substrate encapsulation, π-interactions or hydrogen bonding is becoming increasingly important to the design of new catalysts. In part this reflects a deeper appreciation of metalloenzyme chemistry in which it has long been recognised that secondary structure plays a crucial role in enzyme-mediated reactions, 1 and which has led to the burgeoning field of supramolecular catalysis. 2 The addition of hydrogen bonding donor and acceptor appendages to ligands has been shown to change dramatically metal-mediated reaction pathways, 3 and furthermore, encapsulation by the host provides an unusual guest microenvironment that effects the stability of reagents and the efficacy and selectivity of chemical reactions. 4 We have shown previously that the addition of M II halides (M = Fe, Co, Zn) to imine-functionalised dipyrromethanes resulted in pyrrole-nitrogen metallation with associated imine-pyrrole to amineazafulvene tautomerisation; this latter aspect formed a new ligand environment that engaged in hydrogenbonding with ancillary halide and azide ligands. 5 Tautomerisation to form a C 3 -hydrogen-bonding cavity on metallation has also been seen using tripodal aminooxazoline ligands. 6 We report here on the use of the tripodal iminopyrrole H 3 L as a platform for generating an environment for encapsulation, metallation, and hydrogen-bonding interactions. This compound was described previously by Beer and co-workers as a construct in the synthesis of dithiocarbamate cages and pyrrole cryptands, 7 and, furthermore, simple tripodal pyrroles have been shown to exhibit interesting chemistry on metallation. Selected bond lengths (Å): N1-C3 1.39(2); C3-C4 1.31 (5); C4-C5 1.40 (7); C5-C6 1.34(4); C6-N1 1.33(4); C6-C7 1.48(3); C7-N2 1.24(2); C8-N2 1.51(3); N1···O1 3.12(2); N2···O1 2.87(2).
The directionality of hydrogen bonding allows water molecules to play important structural and functional roles in enzymatic and biomimetic chemistry, and is a motif that is increasingly being used as a design element in molecular engineering. 9 In our case, it is clear that the presence of water during crystallisation of H 3 L has resulted in the orientation of the three arms of the pro-ligand around the water molecule, so forming an unusual, sterically-protected, hydrophilic pocket. (Fig. 3) confirms that tautomerisation has occurred on metallation with, in particular, an elongation of N2-C7 (1.290 (7) (Fig. 4) , the zinc cations are tetrahedral and both coordinated to pyrrolide and imine nitrogens of one ligand and to two pyrrole nitrogens of the other, so forming a dimer in which two of the branches of L are tautomerised while the remaining branch is deprotonated; this results in a Zn···Zn separation of 4.245 Å. The partial tautomerisation of L is supported by the differences in N2-C7 (1.327(6) Å) and N4-C18 (1.312(6) Å)
bond distances compared to N6-C29 (1.291(6) Å) and also by the hydrogen-bonding interactions between the protons located on N2 and N4 and the chloride anions. Furthermore, the 1 H NMR spectrum of Fig. S2, ESI) shows that the solid state structure is retained in solution, with two distinct sets of resonances in a 2:1 ratio due to two tautomerised pyrrole-imine branches (NH: 10.2 ppm, consistent with the molecular ion of the binuclear structure, and fragmentation to the monomeric species We have shown that the addition of imine substituents to a tripodal pyrrole results in a versatile platform for both metallation and supramolecular interactions. In particular, the tautomerisation on metallation exhibited here to form hydrogen-bonding appendages is under-utilised in general and represents a potentially wide-ranging method for addressing the secondary coordination sphere in metal complexes. 
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